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Abstract of JP5252084 
PURPOSE:To attain the stable control of 
transmission power by controlling an increase 
rate of transmission power at a succeeding 
time so that a reception C/N estimated from 
the increasing rate of transmission power is 
equal to an actually measured C/N thereby 
generating control information with a small 
scale circuit. CONSTITUTIONrAn output of a 
transmission power control section 4 from a 
modulator 3 is sent to a satellite repeater 2 via 
an outdoor equipment 5, the equipment 5 
receives its own station signal reflected in the 
repeater 2 and the signal is demodulated by a 
demodulator 6. A C/N conversion section 7 
calculates the actually measured C/N from the 
demodulation output, and an arithmetic 
operation section 8 calculates information 
used for the control section 4 to control the 
transmission power at a succeeding time 
based on an increasing rate X of the 
transmission power at a current point of time at 
a fine weather and on the actually measured 
C/N. The arithmetic operation is implemented 
by including each of conditions such as rainfall 
attenuation quantities Lu, Ld, deterioration in 
reception C/N, a propagation time and a 
frequency of a radio wave for both up-link and 
down-link. Thus, control information is 
generated with a small scale circuit and stable 
control of transmission power is attained. 
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1 

£88(3) t. 
(6) t. 

sc/n immv) 

-77 4)19 (9) £> 

(2) -iaa^d) ra©sR£KiitMicft*-rsiSte«* 

£«A. &R#8S(8) *t» B&fiJC/H ttt3ESSg(10)*» 

(OtU &«fS«t>SI8(2) *SS*J6S*#(1) ^<D?V> 
U>*©fcm»6S(Ld)*tfe3l8IC/N e£fc&ceu> 
*>©iUTK2Ht«;*j©i8**:(D ^6§{§C/H ©»£ 
£frK C©«j£LfcC/N([C/N]') tKH«C/N 
t/<ft*±5lC&©l$$3®2l««a©«;*:#Cl> «afM 

m#m2] K«sa(8) c/n ©ftjgwftfco 
I*. K«m«l*©ii^CD fc^-rsry^u^© 

N 55fl:*([C/N],-[C/N])€K^C7>U >^©K^«Sfc 
«k 5 © t UT, C ©C/N £fcfifc*tfcT *RBI3£fl?(R 
d)S«JgU MRm5fiS(Ru,Rd) mis<t£ZX*>\ZX 

vttmxm i {zRvwmnmiimtt. 
ftotttteon&teu tnt^s©^®*©** 

#(X) tat??L<&S±3lc&©l$«©2im«A©«;fc 
J£(i) £(HW-r«e:teifati,fc»*^2fcE«©2l 

[&9I©#«KE8i9iJ 

[0 0 0 1] i 



< 2 > #BI¥5-2 5 2 084 

2 

[g£±©*Jffl#If] *56Wtt2lfiftAIHfil^3ClcP 

u »c«sffim->xxA©ffi!^ic*ft5sim*^ 

»^tlCBi-r«'b©T»-5. 

[0 0 0 2] flSSgmS'X^AIIiJtrVCIJ, -5-©^ffl-T 

tt, »m«sic»i/Tjj»«©**s««*s#a:b&'> 

[0 0 0 3] ^^©gafftoa^^ett, & 

m&±.\z±itfimf&i]-cmzmm-rz z. t s u< 

&<. £fc, a^:&A*«*lCiOl?fS*«lffi©?iJfflSJ 
$)^TUfc DKfi^S^©8^£-$*$. 
[0 0 0 4] ftr>T* ->*?A©m8££#:3&»fcK 
Hfa*f5£UTV>SJ8&©jfi^©*|;;$fbT. i&ISJ^ 
&«S*«tg'N©Ty^iJ >*©»Bf««fi£5*«U(? 

mzsmtzsnxi] &-fe\z&-?&g#&&. 

[0005] 

a? [«*©tt«tKja] mttmavnto&MtVT 

WR>tim&n&1ttb\ZJ ! -jr • «f$8©2«fcgffl-$-<&« 

a. 7yyu>^©Ks«as&««-rsfc©-c*s 

t?-3>tt#tt«s+ats*»6%^^©^»»y 
>^©KBiaS©f^S©*€ISt>TV><&©T, 7v7V 
>*rRV?'7>') >^^©««S«oTV>««SJf 0 
JgU©a^©#©f *>6^»»y >^©#ff£HiJ|i|il,:r 

y >*©»m«sas#«e>Tv»s. 
5» [ooo6] c©#5£-me-:j>m*j#fflfcgmss& 

*Sf8<. (®i8*i8©|SJja) 

[0007]-*, tfgjff ojgu©aiim#^ast 
*W£ff5dtt>BifieT*5. c©*arciitr-3> 
■J ywaiftjyv >^Po*©WBf«s©^»*^*h 

[0008] ;:©«&, (esicsijg-r^m#«A*sije 

R»^>y >^Pi*©Ks«sgs#ij >zmzm 
tsmzmmTzfti3m?m<D&tmv\ztii?T 

[0 0 0 9] (BSWOjgLe^m^C^fcS 

ssisL. ^m«*K»©«r«s{icLT^5J:3&aim 
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3 

[ooio] Sot, *«eia. ffi^jf^sajg+iag 

[0 0 11] 

[0 0 12] «rS$rDiib©te#IC«, 7y 

yy >*Toi*Hftts&z&*3r>u >^©BM««tc«k 
ir»* «fc 5 &«ssfcsi«-r * a sw^ic* rt * & 

2Ht*a©fit (B»^©ttSS*i:l/T) t, «S*fD 

si/wa^m^jc^sn^ptBiaafi©^^^, -e 

©££©«JSKSIS§-fSIE#S:*j©e (^»ttO«F^© 

[0 0 13] CCT, *S«f»)igU©^S^ICO^T 

*»-)£©it^{Ci«5ITtS. 
[0 0 14] -tnti, *T7-y^'J>^t^>'J>^ 

ttt«j3S»lctt0 1 ic^T^f ic^-©Bme« 
£«EtrT S £: e,fcfil®S{i£1i 5© 'J Ictt LT 

U >^©«&ftt^>U >*©ffi8a&ij»t&3=.3 T n 

n«, 7viv>9 \zmz&m&8.mtyv > y 

©tt*»C*S*»6T»-5 (02(a) £JS) . 
[0 0 15] -tCT. C©Ct£HlflUT» #559!fc« 

ss^mm^Kw^scTtt. 0 i icMs«ir^-r«fc5 

IC. ^MS3t. ^PIS3©ffiA^Bl-r5BHie*^ 
ffSUt. 2im«*IHWB54©ffl*&«fS«l'«S2^2l 

m?z t #\zm&#mm 2 o>gsn&ejim#£g 

<Tf SMfl-8B 5 t. gfl-KB 5 TSmixfc^U 

^©^©^SIC/N £ffffl-r$C/N &#&7£. BS^IC 
»r*3S^-C©2im«*©*t**Xi:KIISJC/K £«» 

6^«©sim«*sa»rsfsa€tttiir2.tsff«8 5 



(3) #W 3 F5-2520 84 

t. ts»S8^6©Mffl«*©ig^xfeHS-rs$gs 

;i^9t. sss*©ia^$x^r®©a^€«fs+ 
«s 2 -ffl^M 1 ra©«&fim(yifc63fe-r-53i»«* 
o«praw fwE«$n5ST©^M©rn*« 

W [0 0 1 6] gl©*&lflfc«tS»g*W; 

a 2 ft) ii«jfit:ai)S-r*ii#i8* y tmm&mR to 

WtRS^UTfcO. 2teSASS(fll/&ttn«(IPC=0P 
F : £8) 7yyu>^©RW«SSLo©^t«rS»C 

fftonTV»*«^(TPC=OK:*fi-C^-rte?&*«B) fctt, 
T&7 v 7*0 >i? ©KS«SSLu&»iETS«l; 5 \zmfB 

[0 0 17] ^I0(c) fiKPB3ISRtfi5SJfOSl,©g 

a? m •? y 7 >^;Ht#©w^^fc«f *#<fcge jjvrc/N 

M«*SttWl/*^«-&(TPC=OFF:^|» , C/H tt7y 

>9nxfit9>v ^ra#©&ra#8£tt?Ttr>* 

**, ^«S*^a)BWfcSIfPSnTV>.5«^(TPC=0N:i: 

aim i ^©tB*«* mimoztitGL < tiz> tv> 

S. ffiot, *»Jil©S<gC/N tt^>y>^©KPS 
50 [0 0 18]^, K^S«*t »-c**tU 7y7V> 

7vf')>9 ©KmasfiLu. > y >^ ©»m«s 

SLdtt, 02(a) ©IfttfciO, 

Lo = Lu(R;fa) 00) CdB) .«(« 

Id = Ld(R;fd) 00) (dB) -(2) 

[0 0 19] £©l$©i£g«A©Bj^ll$2!g«a(R=o) 

I (dB) tr*t. ftrStfDg u©§ 

^m#©smc/K 

<0 [C/H] =[C/N]o-La-Ld+I -(3) 

[c/N],iis9^-c2im«**tsiiiBtt 

=0)©it©gmC/N -c*5. 
[0 0 2 0] feL2im«*©J»*t-t©^«a5(TPC=OH) 

- La + 1= 0 

ffcfcti. 

Lo = I ...(4) 

T*y, ^©»&icttsmc/N a, 

[C/N]=[C/H]o- Ld ...(5) 
0 tfloTKZ. 
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5 

[0 0 2 1] ±£5C(1> Rtf(4) «fcD21i«*ffiJSP©^ 
##S8Ttt. 02(a) <Dlu<Dif5y tm&\ZVT. 
I = Lo(R; fo) ™(6) 

[0 0 2 2] {Et.T, m®h) <Otf57iZ\mitl*l t 

R*=Ra;fu) -(7) 
£l>T#&ft&5C(7) *5£(2) . (5) ICftATSt, 
[C/N]'=[C/N].- Ld 
=[C/N]»- Ld(R'=R(X;fu);fd)-(8) 

[0023] cojc(8) », ^ot^nmmmfim r 

Lu£T£*tIELTV»5fc©ibT, *©i£©X fctfjfc 
TZffimm' £0 2 (a) <DTv~7 x ) ^©Lo&ttfclp 
UT*». #6nfcR*fc«fcD^0(a) ©Ldftftj^SLdS 

[0 0 2 4] l^Ufcj&te. feU 3l^**«7jt^| C 

in > I -(9) 
T*n«. £©ttft£LTU$&BI3aflani|f0(a) 
©Lo©277*>&. ^©PBSS^RiOfc/hS^ 
lOR^Rdifo) »(10) 
T*0, 5*(8) ©«t£[C/N]' (=[C/N]. ~ Ld(R'=R(X;f 
o);fd)) tt. BMaS«/jN3<^StttiDLdt>/h 
£<fc*©-C, SI(RfcSI^bfc[C/K] .fcDSKtt*. 
[0 0 2 6] a^T. «^[C/N]'*tS«B3[C/K] JcOfeS 

<tt-aTv»*«£K»4. «rs*i«jg2icai«-r«s*tt 

[0 0 2 6] JKDS^tlDjgUT, it^[C/N]'*li(83£ 
[C/N] I^L<a^«fc5JC, fft**ftt£ttJ|g*linUK 

R(I;fu)*t^lBo^n«C^b<^«J;3»c ISfflWr 
5. 

[0 0 2 7] iS»lr. mtZtimi Ld &±fcfcr>T<r>* 

Ln < I —(11) 

i&D. ft^bTV^K^SfiffiR'ttlllROR^SS R«fc 

R<R'=Ra;fu) -(12) 
T*D. «S[C/H]'(»[C/N].- Ld(R'=R(X;fu);fd)) 
tt. &IB©a8£[C/N] «t!)ffi<&^TV»*©-C. «Jg[C 
/N]'*t^M[C/N] <fc0t>ffi<*oT^«*&(cH, &© 

[0028] zmmmmELT. -ebTjtjgrc/N]* 

**S!£[C/N] K*L<tt«.l:5te» #Hft*titf. Ji£ 

BmaaER'=Ra:fu)^ni5oRm5SSR ic^Ka** 5 
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[oo2 9j m2Q*%m\z*z$mmk 

(6) SGO&tS. 

[0030] *VTz<D&fctfmuma*ti&.±mm 

[0 0 3 1] s£(6) £9. dftfc&SKMSS&R ICOU 
T02(a) ©4>77.fc03R«>T, 
Ru = Ra (X;fo ) -(13) 

[0 0 3 2] ££, 3C(8) 

[C/N]. —[C/N] = Ld(R;fd) -(14) , 
***§Sn*. TfcfctS. C/N ©«3?W6©*(fcfitt, 

02(c) v±mzm-&5\z?v>*)>{;<omimt& 

20 Ldfc^UHIifT*S*>6. cnfeH=m^«R tZOKT 
Rd = Rd (Z;fd) -(15) 

*tjfsn*. &£u z U02(c) ©kh^u 

Z=[C/N]o-[C/N] -(16) 
[0 0 3 3] *VT, RatRdtSJfctfcLTpl^gat^U* 

[0 0 3 4] fiflt>, -tOt^WSimmAfi-CliiEKT 
50 y7U>?©|$BiMgmu©tfiiE&UTV>&V>C£l::ft 

s. 

[0 0 3 5] SfJR. Ro>Rdfc5«X#;*:€r»€fS (SI© 

t>) »fcRu<Rdae« w^sja€f5>)»eT* 

5. 

[0 0 3 6J i^T, 
Ro>Rd 

(17) 

Ru<Rd &Stt. I£«*J 

moi&femuMwtirezz c t \zt*z. 
[0037] jg 3 <D*ttmz£zmim& 

CClTt>^(6) ^figUT. £niC«^<!fJgffi>&i5S!|R 

[0 0 3 8] C©«&fc^©t^©2im«^<B*«iEL< 
7 v y U >^©H^«gatu©}fiEfe UTt»5 fc© t L, 
T. ±G©»2©^lc*^SgmC/N ©*{fcfi*^A 
(15)Rl^02(c) fc*O*J&fcP¥M3fiafRd^502(a) 
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(5) 



#B8¥S-2 52 0 84 



[0 0 3 9] SC(6) OR KRdSftAUT. 

T = la<Rd:fo) -(18) 

[oo4oj z.ntmi&<ommi]M*m tttgu 
[o o 4 1 j m x > r kfis<D\mE5ik\zm& 

*2j£*S<lxTlr>**>&T. ffilC. X < r £**© 
I > r ISifcJH 

(19) 

i<r &&«> i£#*J 

[0 0 4 2] )V—Jy4)Vir(Dftm 

i?ejgLTv^*t, jimti*«*$x -e©fe©fcttKSi 
£a-trj?B»&v>t>©©, w<Dm&mzmfm>w%. 

rasiA-?»2Hta*is^©«i^sfft)T^sfc«>. -en 
e©«^<ticiiasiifi»©Kia^i;T< *. 

[0043] C©«fcS IC{SHe^tJ!HfflI«afc^< 
fP*©»«Mcli^ft^*iH$f3SlM)4t£i;. (SflUl— 
9 £«AUfcV>f*-S t. 03 (a) 

USSJti ICfeHTPfS3Slffi©jgi*lC*HT^»«li8fcSl, 
T^SiTSi v ®/r©SH®BtC«tD> 

©2ifflSA<aii3Sfii{a©st)Dic«5^v>TU*5. 

[0 0 4 4] -t-HT, 5^688*»6©^ffil««[t^-in 
S 82lgB S-awSISF UTO -/tt 7 -f *9 9 
fc<k 9 T*?g*ifii« 2 -ifii*E 1 M©f|ftefBSMJ; D 

t>av>£s©fcg0i8£^*s7^v*ij>y (jg&M 
\z, •e©te*"csime*«flie?4s«»UTi'»5. 

[0045] 

[g*6M] KT©HiSW©K^-Ctt^©<t5l'RmSS 

mmfmm\zMm\zmrz t>© trs. 

7*;7i)>{f to = ko-R (ko= -j£) 
>^ Ld = kd • R (kd= -£) 

[0 0 4 6] mi©»%w©§i«gg 

04 tt. 01fc>KLfciR«88K±oT!SfTSft*jfSl 

©*55w©^aMfe^Lfcfe©-r, c©^stwctt, s 

ISS1 0*>6©2Hl«a©«;*:4Sx fc*fUT» 02(a) 
»C*T7*7U>?©fcBi83ft1^u©fc|li!&gR t 



8 



a-rstatKoi^^'j >^©»pi«saitttLd©B^ 

SSR lC»T5fi$Kdt©ft2d/Kn St&ttSSUfg 8 1 
H©£g88 l©ffl*€e^©[C/N],*^^f 
$8888 2t. C/N »»a57^6ffl*sn-5gmc/N 
!&>5JU?g8 2©fflA$«J?bT;l— )V* 9 1' 4 
A*«3S8 3 trm&2tlT»Z. 

[oo4 7] ^fcn©^jfiffg©K^K?i-r-5t, «m 
&jom*m *rrs7yyu>^©BM«gaLas» 

i0 I = La = kuR -(20) 
[C/N] =[C/N]«- kdR -(21) 

•csm I5^u&a<y^>u>^©»m«s&'»t© 
[0 0 4 8] c©cttt. fcWi^snr 

l>*£#©7y7'y >>©PfcfS3&fl?*t, 
R'=I/ka ...(22) 

5£(21)©£ia©R ICR'SftAUTg^C/N 
20 5. 

[C/N]'=[C/W]o- kdR' 
= [C/N]o- kdT/ko -(23) 
[0 0 4 9] cn«04 !C^U/cigffgS8 *©S^I88 
1 ttmUZ 2tT#A&n-5t>©T»0, £©J§£L 
fc[C/N]'i, ±E©5£(3) C^U&C/H &»&7#Sffl 
***X5^IR©gm[C/N]=[C/M]o-Lo-Ld+Xt©||&^j& 
<5. 

w&cm - msvm 

= [C/N]'-[C/N] 
50 =[C/N].-kdXAu-([C/N]o-kuR-kdR+X) 
= ttuR-X) + <kd/ku) (kuR-X) 
= (kuR-X)(l+kd/ko) -(24) 
[0 0 5 0] fct, 

CJS£ C/N) - (&B8C/N ) >0- 

©£«. X OcuR 
Ci6S C/N) - (£89 C/N) <0 -(25) 
©i$, I >koR 
til*. mt>. m& C/N) > (&«! C/N) ©t#lc 
tt, *©tt©2Ht«^Ja**I ttTK7y^U>^© 
47 PI^«gfiLo£tlfilUTV»-5'b©fr -5^(20)©^ «t 
JFEUT*0» CftS C/N) < {%M C/N) 

[0 0 5 1]fl!-3T, 

atfcc/x) - e^Kvs] >o-i 

©iS, X 
CftSC/N ) - &mc/H ) <0 -(26) 
©i€. I 

tv>5$««$ff5fe»© («sc/n ) - (mum ) 
7 w w 9 *«rsi@«*tt«iaj 4 ic^-a en« c 1 1 

50 fc*. 
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10 0 5 2) n2<o*.%.m<pm&m 

H6HU BlK*Ufc^S8lC<fc^T£frStV5S!2 
©*B9J©£|g«£j*l/fct>©T» £©&S6«T»J, S 

m&i o&e>e>mt&i]<?)M±mi ic#ut» B2(a) 

ar*tt£Ko©jS^lAo£»tt*ai#88 4 1, «&*PS 

o[c/N]o*^c/» M#ffi7^6fflAan5smc/M s« 

>*©»M«SfifcttLd©KMi&fla fctfTittSKd© 
iS»»VKdS»(t*ifyHg8 6t. rn5©5lffg8 4t 
8 6 OJfl*SS*»T^-y7-< 9 IC^SMfJ-gf 
8 7f«8&Sn"0>*. 

[0 0 5 3] H©Jg2©*5ggH©«£ICtt. SB1©*8 

Ro' = I/ku »(27) 
T*D, ^»S8 4^J:oT4itSn5. 
[0 0 5 4] Sfc, SftC/H «kD^>U>^^6©R 

wmm*> 

[C/N] = [C/N],- kdR -(28) 

Rd'=Z/kd -(29) 
£&0. £ntt^£8!8 6T#&6n*. CftttB2 
(e) K^l/&»W5fi«€^l/TH*. 
[0 0 5 5] iuT, 
Z=[C/N]o-[C/N] 

= kuR+ kdR- I -(30) 
tUTtt»«8 6T#A6*Vb©T*D, 
Rd' =lAd • (koR+kdR -I ) -(31) 

cntRu' tstttsnrat. 

Rd' -Rd' =I/ku-lAd • (koR+kdR -X ) 
=(X-kuR)/kn+(X-koR)/kd 
= a-kaR) (Vku+lAd) -(32) 

[0056] cn«to. 

Rtf-Rd '>0©i£, I>koR-i 

-(33) 

Ru'-Rd '<0©t*, KkuR-J 

[00 5 7] fiP^ Ru' -Rd ' > 0 ©t#lCliSHf 

J5*JC> Ra' -Rd ' <0<DtZ\Z\mmi] 
tt^Sigff * C £ StrUT^S. 

[0 0 5 8] tfoT, BJH88 7©ffl* Ro' -Rd Mr* 
0. 



B6li. Blfc*U&R#S8fc«fcoT&fTSnsJB3 
©*^W©HJ60!S^Ufct)©T. C©fQg0?TBU B9 
^©[C/H]i*»5C/N ft£ffi7j&>5tftf7$n*gjtC/N 
S«ff1-*«J*88 8t, d©KflS8 8©ai*ICHaa 
Ad Sti»7$5£JHg8 9£, 8®g 10 *>&©£««;& 
®18*$X ^6S?Jfg8 9©ffl*^«J?-T5«JfS9 o 
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